Materials and Methods
The subjects studied were all South Indians attending the Christian Medical College Hospital. All cases included in this series were studied as in-patients, the majority in a metabolic ward. There were 15 adults, one of whom was seen on three occasions, and six children. The latter six cases have been described in greater detail elsewhere (Jadhav et al., 1962) .
Haematological techniques employed were those described by Dacie (1956) . Serum-vitamin-B12 estimations were performed by microbiological assay using Euglena gracilis Z strain as the test organism (Ross et al., 1957) . Urinary 17-ketogenic-steroids were estimated by the method of Gibson and Norymberski (1954) . A 24-hour collection of urine was made from 8 a.m. on the first day to 8 a.m. on the second day. An intravenous infusion of 20 units of A.C.T.H.* was then given over a period of eight hours and a second collection of urine made from the beginning of the infusion for a further 24 hours.
Results The patients affected were of differing age and sex; their haemoglobin levels varied from 2.9 to 14.3 g./100 ml., and all except two had a megaloblastic bone-marrow (Table I) .
In each case the pigmentation was deep brown or brownish black in colour. The distribution and shade of pigmentation varied from patient to patient, but in all it was most pronounced in the hands and feet, and maximally so over the fingers (Fig. 1) and toes, particularly on the dorsal aspect. Characteristically it was accentuated over the interphalangeal joints and over the terminal phalanges (Fig. 2) . Usually the nail itself and the nail bed were not affected, so that the pallor of the nails contrasted with the deep brown, almost black, colour of the skin of the terminal phalanges. However, in two patients the nail beds and the nails themselves were pigmented-in one patient this was a uniform pigmentation, in the other it took the form of longitudinal streaks.
*Kindly supplied by Dr. K. G. S. Nanda, Dumex Private Ltd., Bombay.
In combination with this pigmentation of the extremities there was pigmentation of other parts of the body, differing in different cases. In two cases the patients volunteered that they had " become dark all over"; this was supported by their friends. In In every case the pigmentation disappeared with the administration of vitamin B12' As might be expected, this occurred more rapidly in the infants than in the adults. In the infants the pigmentation frequently disappeared within three weeks. In the adults obvious change was usually present within two weeks of starting vitamin B12 therapy, but in many cases it took from 6 to 12 weeks to restore the colour to normal.
In the two cases where there was pigmentation of the nails and nail beds a definite band between the distal pigmented areas which had formed while the patient was vitamin-Bl2 deficient and the new proximal unpigmented areas could be seen growing up with the nail (Fig. 3) .
In (Table III) . We believe that this pigmentation is so typical as to be practically diagnostic of vitamin-B12 deficiency.
The frequent association with megaloblastic anaemia raises the question of whether folic-acid deficiency can cause a similar picture. However, we have not so far encountered it in cases of pure folic-acid deficiency unassociated with vitamin-B12 deficiency. The partial response of Case 13 to large doses of folic acid was probably related to the concomitant rise in serumvitamin-B12 levels which occurred during the period of administration of folic acid (Johnson et al., 1962) .
Although the commonest cause of vitamin-B12 deficiency in this series was a malabsorption syndrome, Cases 10, 14, and 16-21 show that the pigmentation can also arise from vitamin-B12 deficiency of purely dietary origin.
Studies of adrenal function show a low resting level of 17-ketogenic steroids and a rather poor response to A.C.T.H. when compared with Western figures. However, the results are not significantly different from those obtained to date in a study in this laboratory of "normal" South Indians of similar economic status (Jacob et al., 1963) , and adrenal hypofunction appears to play no part in the production of this pigmentation.
Personal communications in 1961 from X. J. Ankelesaria, of Delhi, M. J. Sandozi, of Hyderabad, and J. N. Pohowalla, of Indore, suggest that this type of pigmentation also occurs in patients in other parts of India, where it is also probably related to vitamin B, deficiency. Bisht and Singh (1962) , from Pondicherry, describe pigmented bands on the nails of Indians as a " sign of malnutrition." The photograph they publish shows pigmentation on the dorsum of the fingers as well as in the nails. Unfortunately they do not publish any haematological findings, but we believe that the pigmentation described by them is of a similar kind to that described here.
Although a patchy pigmentation of the skin has been recorded in pernicious anaemia (Castle and Minot, 1936 ; Strauss and Brokaw, 1951 ; Wintrobe, 1961) It will be seen that three out of five cases had serumfolate levels above 7 juteg. /ml., confirming our impression that the pigmentation is related more to vitamin-B12 deficiency than to folic-acid deficiency.
